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MODIS	  cloud	  regimes	  

Grouping	  systemaTc	  paUerns	  
in	  co-‐variaTons	  of	  cloud	  
exTncTon	  and	  verTcal	  locaTon	  
according	  to	  MODIS	  
	  
About	  12%	  of	  1°	  gridcells	  have	  
no	  retrievals	  (“clear”	  regimes)	  	  
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Where	  the	  CRs	  occur	  
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warming	  CRs	  

cooling	  CRs	  

Cooling	  vs	  warming	  CRs	  	  
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GPCP	  precipitaGon	  	  Strongest	  PR	  

35%	  of	  global	  precip,	  
occur	  14%	  of	  the	  Gme	  

28%	  contribuTon	  
because	  of	  31%	  RFO	  
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warming	  CRs	  cooling	  CRs	  
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thermodynamic	  structure	  of	  MODIS	  regimes	  

0.1

0.0

-0.1

-0.2

-0.3

O
m

eg
a [

Pa
/s]

 CR1 CR2 CR3 CR4 CR5 CR6 CR7 CR8 CR9 CR10

Large	  scale	  ascent	   Large	  scale	  descent	  



0 1.3 3.6 9.4 23 60 379
1000
800

680

560

440

310

180
50

CF: 0.99 RFO: 3.63CR1

0 1.3 3.6 9.4 23 60 379
1000
800

680

560

440

310

180
50

CF: 0.87 RFO: 5.70CR2

0 1.3 3.6 9.4 23 60 379
1000
800

680

560

440

310

180
50

CF: 0.98 RFO: 4.71CR3

0 1.3 3.6 9.4 23 60 379
1000
800

680

560

440

310

180
50

CF: 0.89 RFO: 5.41CR4

0 1.3 3.6 9.4 23 60 379
cloud optical thickness

1000
800

680

560

440

310

180
50

cl
ou

d 
to

p 
pr

es
su

re
(m

b)

CF: 0.90 RFO: 5.99CR5

0 1.3 3.6 9.4 23 60 379
1000
800

680

560

440

310

180
50

CF: 0.91 RFO: 4.17CR6

0 1.3 3.6 9.4 23 60 379
1000
800

680

560

440

310

180
50

CF: 0.88 RFO:12.42CR7

0 1.3 3.6 9.4 23 60 379
1000
800

680

560

440

310

180
50

CF: 0.75 RFO: 8.00CR8

0 1.3 3.6 9.4 23 60 379
1000
800

680

560

440

310

180
50

CF: 0.45 RFO:18.85CR9

0 1.3 3.6 9.4 23 60 379
1000
800

680

560

440

310

180
50

CF: 0.20 RFO:31.12CR10

0.1 0.2 0.4 0.8 1.5 3 6 10 20 30

Cloud fraction (%)

0 1.3 3.6 9.4 23 60 379
1000
800

680

560

440

310

180
50

CF: 0.99 RFO: 3.63CR1

0 1.3 3.6 9.4 23 60 379
1000
800

680

560

440

310

180
50

CF: 0.87 RFO: 5.70CR2

0 1.3 3.6 9.4 23 60 379
1000
800

680

560

440

310

180
50

CF: 0.98 RFO: 4.71CR3

0 1.3 3.6 9.4 23 60 379
1000
800

680

560

440

310

180
50

CF: 0.89 RFO: 5.41CR4

0 1.3 3.6 9.4 23 60 379
cloud optical thickness

1000
800

680

560

440

310

180
50

cl
ou

d 
to

p 
pr

es
su

re
(m

b)

CF: 0.90 RFO: 5.99CR5

0 1.3 3.6 9.4 23 60 379
1000
800

680

560

440

310

180
50

CF: 0.91 RFO: 4.17CR6

0 1.3 3.6 9.4 23 60 379
1000
800

680

560

440

310

180
50

CF: 0.88 RFO:12.42CR7

0 1.3 3.6 9.4 23 60 379
1000
800

680

560

440

310

180
50

CF: 0.75 RFO: 8.00CR8

0 1.3 3.6 9.4 23 60 379
1000
800

680

560

440

310

180
50

CF: 0.45 RFO:18.85CR9

0 1.3 3.6 9.4 23 60 379
1000
800

680

560

440

310

180
50

CF: 0.20 RFO:31.12CR10

0.1 0.2 0.4 0.8 1.5 3 6 10 20 30

Cloud fraction (%)

AIRS	  RH	  anomalies	  for	  untangling	  aerosol	  
indirect	  effects	  
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AIRS	  reff	  and	  COD	  mapping	  into	  C5.1	  ice	  micro	  regimes	  

0 1 2 3 4 5 6 7 8
0

10
20
30
40
50

PD
F 

(%
)

CR1MYDC51 MEAN  5.30
MYD C6  MEAN  5.02
AIRS L6  MEAN  3.81

0 1 2 3 4 5 6 7 8
0

10
20
30
40
50

PD
F 

(%
)

CR 2MYDC51 MEAN  3.84
MYD C6  MEAN  2.99
AIRS L6  MEAN  2.21

0 1 2 3 4 5 6 7 8
0

10
20
30
40
50

PD
F 

(%
)

CR 3MYDC51 MEAN  4.88
MYD C6  MEAN  4.23
AIRS L6  MEAN  2.44

0 1 2 3 4 5 6 7 8
0

10
20
30
40
50

PD
F 

(%
)

CR 4MYDC51 MEAN  5.07
MYD C6  MEAN  4.22
AIRS L6  MEAN  1.78

0 1 2 3 4 5 6 7 8
0

10
20
30
40
50

PD
F 

(%
)

CR 5MYDC51 MEAN  4.15
MYD C6  MEAN  3.32
AIRS L6  MEAN  1.52

0 1 2 3 4 5 6 7 8
0

10
20
30
40
50

PD
F 

(%
)

CR 6MYDC51 MEAN  4.50
MYD C6  MEAN  3.48
AIRS L6  MEAN  1.62

0 1 2 3 4 5 6 7 8
Ice Cloud Optical Thickness

0
10
20
30
40
50

PD
F 

(%
)

CR 7MYDC51 MEAN  4.02
MYD C6  MEAN  3.05
AIRS L6  MEAN  1.49

0 1 2 3 4 5 6 7 8
Ice Cloud Optical Thickness

0
10
20
30
40
50

PD
F 

(%
)

CR 8MYDC51 MEAN  3.39
MYD C6  MEAN  2.51
AIRS L6  MEAN  1.30

0 1 2 3 4 5 6 7 8
0

10
20
30
40
50

PD
F 

(%
)

CR1MYDC51 MEAN  5.30
MYD C6  MEAN  5.02
AIRS L6  MEAN  3.81

0 1 2 3 4 5 6 7 8
0

10
20
30
40
50

PD
F 

(%
)

CR 2MYDC51 MEAN  3.84
MYD C6  MEAN  2.99
AIRS L6  MEAN  2.21

0 1 2 3 4 5 6 7 8
0

10
20
30
40
50

PD
F 

(%
)

CR 3MYDC51 MEAN  4.88
MYD C6  MEAN  4.23
AIRS L6  MEAN  2.44

0 1 2 3 4 5 6 7 8
0

10
20
30
40
50

PD
F 

(%
)

CR 4MYDC51 MEAN  5.07
MYD C6  MEAN  4.22
AIRS L6  MEAN  1.78

0 1 2 3 4 5 6 7 8
0

10
20
30
40
50

PD
F 

(%
)

CR 5MYDC51 MEAN  4.15
MYD C6  MEAN  3.32
AIRS L6  MEAN  1.52

0 1 2 3 4 5 6 7 8
0

10
20
30
40
50

PD
F 

(%
)

CR 6MYDC51 MEAN  4.50
MYD C6  MEAN  3.48
AIRS L6  MEAN  1.62

0 1 2 3 4 5 6 7 8
Ice Cloud Optical Thickness

0
10
20
30
40
50

PD
F 

(%
)

CR 7MYDC51 MEAN  4.02
MYD C6  MEAN  3.05
AIRS L6  MEAN  1.49

0 1 2 3 4 5 6 7 8
Ice Cloud Optical Thickness

0
10
20
30
40
50

PD
F 

(%
)

CR 8MYDC51 MEAN  3.39
MYD C6  MEAN  2.51
AIRS L6  MEAN  1.30

0 1 2 3 4 5 6 7 8
0

10
20
30
40
50

PD
F 

(%
)

CR1MYDC51 MEAN  5.30
MYD C6  MEAN  5.02
AIRS L6  MEAN  3.81

0 1 2 3 4 5 6 7 8
0

10
20
30
40
50

PD
F 

(%
)

CR 2MYDC51 MEAN  3.84
MYD C6  MEAN  2.99
AIRS L6  MEAN  2.21

0 1 2 3 4 5 6 7 8
0

10
20
30
40
50

PD
F 

(%
)

CR 3MYDC51 MEAN  4.88
MYD C6  MEAN  4.23
AIRS L6  MEAN  2.44

0 1 2 3 4 5 6 7 8
0

10
20
30
40
50

PD
F 

(%
)

CR 4MYDC51 MEAN  5.07
MYD C6  MEAN  4.22
AIRS L6  MEAN  1.78

0 1 2 3 4 5 6 7 8
0

10
20
30
40
50

PD
F 

(%
)

CR 5MYDC51 MEAN  4.15
MYD C6  MEAN  3.32
AIRS L6  MEAN  1.52

0 1 2 3 4 5 6 7 8
0

10
20
30
40
50

PD
F 

(%
)

CR 6MYDC51 MEAN  4.50
MYD C6  MEAN  3.48
AIRS L6  MEAN  1.62

0 1 2 3 4 5 6 7 8
Ice Cloud Optical Thickness

0
10
20
30
40
50

PD
F 

(%
)

CR 7MYDC51 MEAN  4.02
MYD C6  MEAN  3.05
AIRS L6  MEAN  1.49

0 1 2 3 4 5 6 7 8
Ice Cloud Optical Thickness

0
10
20
30
40
50

PD
F 

(%
)

CR 8MYDC51 MEAN  3.39
MYD C6  MEAN  2.51
AIRS L6  MEAN  1.30

Ice	  cloud	  opTcal	  depth	  



Take	  home	  messages	  

•  We	  have	  introduced	  MODIS	  global	  “dynamical”	  regimes	  (CRs)	  from	  
10	  yrs	  of	  obs	  (this	  is	  new;	  an	  ISCCP	  WS	  dataset	  also	  exists)	  

•  The	  MODIS	  dynamical	  CRs	  have	  disTnct	  precipitaTon	  and	  CRE	  
characterisTcs	  and	  can	  be	  ranked	  in	  terms	  of	  global	  contribuTons	  

•  The	  regimes	  can	  be	  clearly	  grouped	  to	  those	  that	  warm	  and	  to	  
those	  that	  cool	  the	  atmosphere	  radiaTvely	  .	  The	  former	  also	  
produce	  the	  largest	  latent	  heaTng.	  

•  There	  may	  be	  also	  value	  in	  a	  new	  class	  of	  regimes,	  “microphysical”	  
regimes,	  parTcularly	  for	  studying	  aerosol-‐cloud	  interacTons	  

•  Views	  from	  AIRS	  (and	  A-‐Train	  acTve	  sensors)	  are	  important	  for	  
understanding	  the	  nature	  of	  both	  regime	  classes,	  cloud-‐aerosol	  
interacTons,	  and	  perhaps	  also	  the	  quality	  of	  AIRS	  cloud	  retrievals	  



AddiGonal	  slides	  
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C6	  –	  C5.1	  

Aqua	  only	  
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Ice	  regimes	  will	  change	  with	  CollecGon	  6	  
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C6	  

Ice	  microphysical	  regimes	  sensiGve	  to	  CollecGon	  
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